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Lakefront properties are greatly valued by home
customers today. Unfortunately, many homeowners value
clear views of the lake, and as a consequence, remove all
natural barriers (i.e. trees, shrubs, etc.) from the lakeshore,
which leads to a decrease in water quality (Schindler 1974).
In the Belgrade Lakes watershed in Maine, people have
recognized that human intervention has led to a reduction in
water quality in their lakes. Because of this, the Maine
Department of Environmental Protection (DEP), introduced a program called
LakeSmart in 2003 to incentivize homeowners to keep lake water clean in the
Belgrade Lakes by stabilizing eroded areas, reducing topical ground chemical
use, diverting rainwater into vegetated areas, and maintaining a natural buffer
along the shoreline (Figure 1, LakeSmart 2013). Currently, this program is only
active on Great Pond and Long Pond. In order to qualify for LakeSmart
certification, property owners must score a 67% or higher in the following four
categories: road, driveway and parking areas; structures and septic systems;
lawn, recreation areas, and footpaths; shorefront and beach. If a property
owner meets the requirements in each category, they are given an award
certificate and a LakeSmart sign to put on their property.
The current hope of the Maine DEP is to increase the number of LakeSmart
certified properties to 15% because social-marketing theory suggests that once
15% of a community has engaged in a new behavior, it becomes self-sustaining
(LakeSmart 2013). When the majority of the community is involved, water
quality will improve.
The purpose of this research project was to analyze current LakeSmart
certified properties in the Belgrade Lakes to explore connections based on
several characteristics of these properties, including: tenant seasonality, years
owned, and the final result of the evaluation (commendation,
recommendation, or award).

RESULTS:

DISCUSSION:

160 properties were able to be geocoded into the proper locations in ArcGIS.
These properties corresponded to 97 map lots, which were used to assess
clustering. Four out of the 97 properties were identified as having similarly high
values as properties within 500 meters (p<0.01). The most awarded
certification was a commendation (46 participants achieved this award). The
highest average number of years of ownership and the highest number of
seasonal houses were in the commendation level, with 33 seasonal houses and
an average of 26.36 years for ownership (Table 1). Great Pond has participating
properties on 51 lots, while Long Pond has 40 lots. These lots correspond to
7.1% and 8.0% respectively of the total properties with lakefront (Table 2).
More properties on Long Pond have been successful in being awarded an
actual LakeSmart certification (Figure 2). Seasonality of the tenants isn’t an
important factor in participation in the program. The number of years the
property has been owned is not significant either. The number of people
seeking LakeSmart certification has been increasing (Figure 3).
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other areas with five or
more houses of any certification level in a similar half-kilometer area were
also categorized as clustered.
 We observed that LakeSmart participants tend to aggregate
around common roads. Areas of high concentrations of LakeSmart
properties tended to have a common road that passed through these
properties. One example of this is along Mountain Road, which lies on the
eastern boundary of Great Pond; it has eight properties participating.
 The long-term goal of the LakeSmart program is to certify 15% of properties
so that the program will become self-sustaining (LakeSmart 2013). As of
January 2013, Long Pond had 8.0% of lots certified, and Great Pond had
7.1% of lots certified. When looking at both together, 7.45% of lakefront
properties on both lakes had been certified. This means that the program is
about halfway to their self-sustaining goal.
 A general upward trend can be seen in the number of people interested in
LakeSmart. This will be crucial in the coming years as the responsibility for
the program shifts from the Maine DEP to the Maine Congress of Lake
Associations.
 A potential problem during the analysis process was the inability to geocode
all of the given addresses. Manual location of the houses using Google Maps
also was not possible. The inability to include all houses may influence our
conclusions about clustering of LakeSmart properties.

Figure 2. Current properties that have participated in the LakeSmart program. Properties
receiving the award are denoted in red, recommendations in blue, commendations in yellow,
and no award in gray.
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Figure 1. Comparison between houses with and without buffered shorefront. (Picture on
left has no buffer, picture on right has a buffer)

METHODS:
The location of participating LakeSmart houses and the general characteristics
were analyzed using ArcGIS (Geographic Information Systems). A map, which
was obtained courtesy of the Colby College Environmental Studies Program,
containing all the housing lots surrounding the Belgrade Lakes was used as a
base layer map. Using ArcMap, addresses of LakeSmart houses were
geocoded. The house lot layer and geocoded address layer were spatially
joined to combine attribute tables. The house lots containing geocoded
locations were grouped by certification type: award, recommendation,
commendation, and no award. The house lots were then grouped by number
of years owned (less than 20 years and more than 20 years) and seasonality.
An Anselin Local Moran’s I test was run to determine any statistically
significant clustering of properties. Visual assessment of similar characteristics
was also completed.

Table 1. This table displays the total number of participants that achieved the different levels of certification,
the number of participants that are seasonal guests, and the average number of years of ownership per type
from 2009-2012.
Level of Certification
No Award
Commendation
Recommendation
Award

Total Number

# of Seasonal Houses
4
46
25
22

Average Number of Years Owned
0
33
19
16

2.5
26.36
20.6
16.86

Number of Properties

INTRODUCTION:

CONCLUSIONS:
 There is very little statistical significance in the clustering of LakeSmart
properties, but they tend to be aggregated by street.
 The program is about halfway to its goal of 15% LakeSmart property
certification.
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